Supplementary Figure 3 : Discrimination of nucleosome and linker sequences using the predicted nucleosome occupancy −∆F. Various test sets were constituted by N nucleosome-size fragments with largest and lowest experimental nucleosome occupancy values, N being given in percent of the total fragment number. By fixing a cutoff value −∆F a of the free-energy, any fragment was classified as either a nucleosome forming (−∆F ≥ −∆F a ) or a nucleosome inhibiting sequence (−∆F < −∆F a ). The receiver operating characteristic (ROC) curves were obtained by varying the −∆F a values. In ordinate, sensitivity (Sn); in abscissa, 1-specificity (Sp). (A) Nucleosome occupancy values retrieved from Yuan et al. [1] . (B) Nucleosome occupancy values retrieved from Lee et al. [2] . Red, N = 2% ; blue, N = 4%; green, N = 8%; brown, all genome fragments. The quality of the discrimination was evaluated by measuring the ROC score, i.e. the area under the ROC curve (perfect and random classifications correspond to ROC scores of 1 and 0.5, respectively). The table shows the Roc score obtained with the two experimental data sets with varying percentages N of largest and lowest experimental nucleosome occupancy values. For the Yuan et al. data set [1] , 100% corresponds to 24884 data points, whereas for the Lee et al. data set [2] , it corresponds to 3017013 data points. In column 1, the ROC scores were obtained by varying the −∆F a values, whereas for the reciprocal analysis shown in column 2, the ROC scores were obtained by varying the threshold value of the experimental nucleosome occupancy data. Figure 4: Comparative analysis of the energy profiles obtained with various sequence sets corresponding to nucleosomes that were prepared in ways susceptible to enrich to various extent into more stable nucleosomes. Histograms of the energy values −∆F computed for two control sets (for each nucleosome sequence, the energy value −∆F correspond to the mean value of the energy profile −∆F(i) computed along the corresponding sequence): the Yeast Chromosome III nucleosomes of Yuan et al. [1] (blue) and a set of 199 yeast nucleosomes prepared with standard procedures [3] (red); and two test sets: a set of 177 chicken nucleosome sequences obtained from nucleosomes that resisted a treatment with 0.45 M NaCl [4] (magenta) and a set of 17 in vitro-selected positioning sequences that were subjected to a stringent Selex procedure enriching for high affinity sequences [5] (green). The ordinate scale on the left hand side corresponds to the Chromosome III nucleosomes of Yuan et al., whereas that on the right hand side corresponds to the smaller nucleosome sequence sets (the number between brackets corresponding to the Selex nucleosome sequences). The vertical lines correspond to the expectation value for the Yeast Chromosome III (solid line), the value delimitating the 4% (resp. 8%) of total sequence of lower affinity (dashed line, resp. dotted line). The analysis reveals a shift to higher values of the distribution of the energetic profile of chicken nucleosome sequences resistant to a 0.45 M NaCl treatment, a treatment susceptible to select for nucleosome positions of higher stability [6] , and a striking shift to the highest values of the energetic profile of the nucleosomes sequences selected by Selex. These latter sequences have a higher affinity than previously known natural or non-natural sequences, and have a correspondingly strong nucleosome positioning ability. Thus our energetic model is indeed able to distinguish between sequences that have different nucleosome positioning abilities.
Supplementary
Supplementary Figure 5 : Comparison of energy profile −∆E (blue line, ordinate units are in kT) as obtained by the Tolstorukov [7] method with experimentally determined nucleosome occupancy (red line: log2ratio of hybridization data retrieved from [1] ). In abscissa, units are 1 kbp in (A,D,E,F,G) and 1 bp in (B-C) . The regions that were analyzed in Fig. 1 (A-E) are presented in panels A-E. The correlation between experimental data and −∆E values over the whole chromosome III region analyzed is r = 0.35, p < 10 −15 . (F, G) Comparison of the predicted −∆F profile obtained with our model (dark blue) with refined anisotropic models: (F) the "crystal" nucleosomal model with no bending anisotropy (A 2 = A 1 = 50τ m , orange) for which the "ideal" superhelix trajectory of the nucleosomal DNA has been replaced by the trajectory derived from the crystal structure without changing the roll/tilt/twist of the Anselmi [8] parametrization; (G) with the bend anisotropic model for which we have introduced a roll/tilt bending anisotropy (A 1 = 2A 2 = 66τ m ) with either the "ideal" superhelix nucleosomal DNA model (magenta) or the "crystal" nucleosomal DNA model (cyan). In all cases, these anisotropic models, as the original one, consider only the roll/tilt/twist deformations. Thus, the shape of the coarse-grained energy landscapes are not significantly affected by using additional refinements of our simple model that either consider the "crystal" structure of Richmond (as the model of Tolstorukov [7] does) or take into account an anisotropic roll/tilt flexibility. This does not imply that these parameters were properly described in the original model of Anselmi [8] but simply that they are not playing a determinant role at this scale.
Supplementary Figure 6:
Comparison between the experimentally determined nucleosome occupancy in S. cerevisiae (log2ratio of hybridization data) retrieved from [1] (1, thick red line) and from [2] (3, pink line), the HMM-derived discrete nucleosome-linker profile retrieved from [1] (2, thin red line), the occupancy profile of H2AZ-containing nucleosome in yeast determined by a massive sequencing analysis [9] (as defined at each genomic site i by the number of H2AZ nucleosomes overlapping this site) and the energy profile −∆F (5, blue line). The distances calculated by the k-mean algorithm between each individual promoter profile and the mean profile of the class 1 (d1) or of the class 2 (d2) promoters allowed us to attribute a score; a promoter with S > 0 (respectively S < 0) belongs to class 1 (respectively class 2). Histograms of S calculated for the high expression genes (535 genes, blue line) and of low expression genes (536 genes, red line) display significantly different distributions (p < 10 −15 using a Kolmogorov-Smirnov test); 65% of the high expression genes are assigned to class 1 and 64% of the low expression genes are assigned to class 2. Supplementary Figure 8 
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